533 Rec'd PCT/PTO 15 AUG 2001 



FORM PTO-1390 
(REV 11-2000) 



U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 



ATTORNEY'S DOCKET NUMBER 

427-47 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



U.S. APPLICATION NO. jif known, see 3JC.££. 1.5) 

34* 

known 



09/ 




INTERNATIONAL APPLICATION NO. 
PCT/JP00/07900 



INTERNATIONAL FILING DATE 

13 November 2000 



PRIORITY DATE CLAIMED 



TITLE OF INVENTION 



KNEADING DEVICE AND ROPESIZER 



APPLiCANT(S) FOR DO/EO/US 



KIMURA ET AL 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 

1 . ^ This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 

3. S This is an express request to begin national examination procedures (35 U.S.C. 371 (f)). The submission must include 

items (5), (6), (9) and (21) indicated below. 

4. S The U.S. has been elected by the expiration of 19 months from the priority date (Article 31). 

5. A copy of the International Application as filed (35 U.S.C. 371 (c)(2)). 

a. □ is attached hereto (required only if not communicated by the International Bureau). 
k :: b. has been communicated by the Internationa! Bureau. 

: S c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 

£3 An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)). 

4: a- S is attached hereto. 

~E b. □ has been previously submitted under 35 U.S.C. 154(d)(4). 

TO □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

- a. □ are attached hereto (required only if not communicated by the International Bureau). 

* 2! b. □ have been communicated by the International Bureau. 

il c. D have not been made; however, the time limit for making such amendments has NOT expired. 

Ul d. Q have not been made and will not be made. 

□ An English language translation of the amendments to the claims under PCT Article 1 9 (35 U.S.C. 371 (c)(3)). 

9. ^ An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

10. □ A English language translation of the annexes of the International Preliminary Examination Report under PCT 

Article 36 (35 U.S.C. 371(c)(5)). 

Items 11 To 20 below concern document(s) or information included: 

An Information Disclosure Statement under 37 C.F.R. 1 .97 and 1 .98. 

An assignment document for recording. A separate cover sheet in compliance with 37 C.F.R. 3.28 and 3.31 is included. 



11. 


□ 


12. 


® 


13. 


□ 


14. 


□ 


15. 


□ 


16. 


□ 


17. 


□ 


18. 


□ 


19. 


□ 


20. 


n 



20. □ Other items or information. 



1 - 



551495 



33 Rec'd PCFPTO 1 5 AUG 200) 



FR.15) 



INTERNATIONAL APPLICATION NO. 

PCT/JP00/07900 



ATTORNEY'S DOCKET NUMBER 

427-47 



21 . ^ The following fees are submitted: 



CALCULATIONS pto use only 



BASIC NATIONAL FEE (37 C.F.R. 1 .492(a)(1 }-(5): 

Neither international preliminary examination fee (37 C.F.R. 1 .482) 
nor international search fee (37 C.F.R. 1 .445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or JPO $1000.00 

international preliminary examination fee (37 C.F.R. 1 .482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO $860.00 

- international preliminary examination fee (37 C.F.R. 1 .482) not paid to USPTO 

but international search fee (37 C.F.R. 1.445(a)(2)) paid to USPTO $710.00 

- international preliminary examination fee (37 C.F.R. 1 .482) paid to USPTO 

but ail claims did not satisfy provisions of PCT Article 33(1 )-(4) $690.00 

International preliminary examination fee (37 C.F.R. 1 .482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33(1 )-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 

Surcharge of $1 30.00 for furnishing the oath or declaration later than □ 20 □ 30 
months from the earliest claimed priority date (37 C.F.R, 1 .492(e)). 



860.00 



0.00 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total Claims 



17 



-20 = 



$18.00 



0.00 



Independent Claims 



-3 = 



$80.00 



0.00 



MULTIPLE DEPENDENT CLAIMS(S) (if applicable) 



$270.00 



0.00 



TOTAL OF ABOVE CALCULATIONS = 



860.00 



Applicant claims small entity status. 
are reduced by 1/2. 



See 37 CFR 1.27. The fees indicated above 



0.00 



SUBTOTAL = 



860.00 



Processing fee of $130.00, for furnishing the English Translation later than □ 20 □ 30 
months from the earliest claimed priority date (37 C.F.R. 1 .492(f)). 



0.00 



TOTAL NATIONAL FEE = 



860.00 



P|e for recording the enclosed assignment (37 C.F.R. 1 .21 (h)). The assignment must be 
dBbompanied by an appropriate cover sheet (37 C.F.R. 3.28 t 3.31). $40.00 per property 



40.00 



fiee for Petition to Revive Unintentionally Abandoned Application ($1240.00 - Small Entity = $620.00) 



0.00 



TOTAL FEES ENCLOSED = 



900.00 



Amount to be: 
refunded 



Charged 



El A check in the amount of $900.00 to cover the above fees is enclosed. 

□ Please charge my Deposit Account No. 14-1 140 in the amount of $ 

A duplicate copy of this form is enclosed. 



to cover the above fees. 



c. 



The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 
overpayment to Deposit Account No. 14-1140 . A duplicate copy of this form is enclosed, 
d. ^ The entire content of the foreign appfication(s), referred to in this application is/are hereby incorporated by reference in this 
application. 

NOTE: Where an appropriate time limit under 37 C.F.R. 1.494 or 1.495 has not been met, a petition to revive (37 C.F.R. 1.137(a) 
or (b)) must be filed and granted to restore the application to pending status.u 



SEND ALL CORRESPONDENCE TO: 

NIXON & VANDERHYE P.C. 
11 00 North Glebe Road, 8 th Floor 
Arlington, Virginia 22201-4714 
Telephone: (703) 816-4000 



SIGNATURE 



Arthur R. Crawford 



NAME 



25,327 



REGISTRATION NUMBER 



August 15, 2001 



Date 



-2- 



551495 




1 



533 ftec'd PCT/PTO 15-AUG2DD1 
09/9134bO 



SPECIFICATION 



KNEADING DEVICE AND ROPESIZER 



Technical Field 



The present invention relates to a kneading device and a ropesizer which are 
suitable for producing confectionery such as a soft candy. In particular, the present 
invention relates to a kneading device and a ropesizer which make possible a continuous 
production of such confectionery. 



Recently, soft candies are being marketed that have superior softness when initially 
chewed and do not adhere to the teeth. Such soft candies may be produced by, for instance, 
the following process: 

a first step in which a saccharide, water, vegetable oil, and ernulsifier are mixed and 
emulsified to prepare a soft candy base raw material liquid; 

a second step in which the soft candy base raw material liquid is boiled down to obtain 
a high viscosity raw material which is used as a soft candy base; 

a third step in which after mixing and boiling down sucrose, water, and glucose syrup, 
the mixture is cooled and crystals are precipitated to obtain a fine sucrose crystal 
composition; 

a fourth step in which a low viscosity raw material including the fine sucrose crystal 
composition obtained in the third step is added to and mixed with the high viscosity raw 
material (the soft candy base) obtained in the second step to obtain a high viscosity mixture 
(i.e., a raw material mixture); 
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a fifth step in which saccharide, water, and foaming protein such as gelatin are mixed 
and whipped to obtain a frappe; 

a sixth step in which a secondary raw material such as the frappe obtained in the fifth 
step is added to and mixed with the mixture (the raw material mixture), which is obtained in 
the fourth step and is used as a primary raw material, to obtain a soft candy composition in 
which a large amount of air is included to give a characteristic of a soft candy; and, 

a seventh step in which two kinds of the soft candy compositions having different 
flavor are prepared in the sixth step, and they are formed into a product by wrapping one of 
the soft candy compositions with the other one of the soft candy compositions. 

In the production process mentioned above, since it is difficult to sufficiently carry out 
a mixing (mulling) process and, at the same time, continuously convey the resultant mixture, 
especially in the fourth step in which the low viscosity raw material including the fine 
sucrose crystal composition is added to and mixed with the high viscosity raw material (the 
soft candy base) to obtain the high viscosity mixture (the raw material mixture), a batch type 
production process is conventionally adopted and a continuous production process is not 
employed. 

Also, for the same reason as above, a batch type production process is adapted for the 
sixth step in which the secondary raw material such as the frappe is added to and mixed with 
the mixture (the raw material mixture) to obtain a soft candy composition, and a continuous 
production process is not utilized. 

Moreover, in the seventh step in which one of the materials is wrapped up by the other 
to be formed into a product, a method is adopted in which an extrusion instrument, for 
instance, an extruder, is used and the nozzle thereof is made duplex to form the product, or in 
which the product is prepared by hand. 

However, since the raw material to be mixed (mulled) deteriorates over time and the 
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physical properties of the products differ at the initial production stage and at the final 
production stage if the batch type production process is employed for the above-mentioned 
fourth or sixth step, it becomes necessary to adjust the conditions such as temperature or 
time in the subsequent steps in order to eliminate the effect of the difference over time. 
Accordingly, production control becomes complicated, and this is one of the factors which 
reduces productivity. 

In order to solve the above problems, although attempts have been made and 
experiments have been conducted to prepare a product by using a kneading device such as a 
single axial or twin axial extruder or onrator, a desired kneaded material could not be 
obtained due to such factors as heat generated during the kneading process. That is, the 
characteristics of soft candy which has superior softness when initially chewed and which is 
resistant to adhering to the teeth is obtained mainly in the above-mentioned sixth step, and in 
the fourth step in which a large quantity of air is incorporated into the mixture. However, 
in the above-mentioned kneading device, the amount of air incorporated into the mixture 
becomes insufficient due to such factors as heat generated in the mixing process, and as a 
result, a mixture having desired properties cannot be obtained. 

Also, as for the above-mentioned seventh step, if the method is employed in which an 
extrusion instrument such as an extruder is used and the nozzle thereof is made duplex to 
form the product, there are certain limits in the working conditions: for instance, if a raw 
material is used whose content of fats and oils is, for example, 8% or more, it generates oil 
stains. Moreover, if the method in which the product is manually prepared is employed, the 
wrapping amount of the product, and hence, the quality of the product may differ from one 
product to another. Accordingly, it is not suitable for use in a continuous production 
process. 

The present invention takes into consideration the above-mentioned circumstances, 
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with the object of providing a kneading device which makes possible the introduction of air 
into the mixture and the continuous conveyance of the mixture while a mixing process is 
being carried out, as well as providing a ropesizer which is capable of continuously forming 
a product by wrapping one of the raw material with the other which are continuously 
conveyed from the above-mentioned kneading device. 

Disclosure of the Invention 

The kneading device as set forth in claim 1 is a kneading device which kneads a raw 
material of high viscosity and a raw material of low viscosity and continuously delivers a 
raw material mixture obtained, including: a casing; a pair of screw shafts disposed parallel to 
each other in the casing; and, a driving unit for rotating the screw shafts, wherein a helical 
portion is formed at one end of the pair of screw shafts so that the raw material is conveyed 
from one end of each of the pair of screw shafts to the other end, and a plurality of mixing 
pins is provided with the other end side of the screw shaft with regard to the helical portion 
in the circumferential direction of the screw shaft. 

The kneading device as set forth in claim 2 is a kneading device according to claim 1 
wherein each member of the pair of screw shafts is configured so as to rotate inwardly from 
top to bottom. 

The kneading device as set forth in claim 3 is a kneading device according to claim 1 
wherein a mixing pin is provided at the inside of the casing. 

The kneading device as set forth in claim 4 is a kneading device according to claim 2 
wherein the plurality of mixing pins provided with the pair of screw shafts is arranged at a 
height so that they overlap with each other between the pair of screw shafts in such a manner 
that they do not interfere with each other. 

The kneading device as set forth in claim 5 is a kneading device according to claim 4 
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wherein an overlapping portion of the mixing pins between the pair of screw shafts is equal 
to or less than a half of the height of the mixing pin. 

The kneading device as set forth in claim 6 is a kneading device according to claim 1 
wherein the plurality of mixing pins are formed in a flat plate shape and are obliquely 
disposed with respect to a rotation axis of the screw shaft so that the surfaces of the mixing 
pins facing the other end of the screw shaft face the rotation direction of the screw shaft. 

The kneading device as set forth in claim 7 is a kneading device according to claim 1 
wherein an introduction opening for the raw material having high viscosity and an 
introduction opening for the raw material having low viscosity towards the pair of screw 
shafts are provided separately. 

The kneading device as set forth in claim 8 is a kneading device according to claim 1 
wherein an outlet for discharging the raw material mixture is provided with the casing at a 
position below the other end of the screw shaft, and a wiping plate for wiping off the raw 
material mixture, which is conveyed by the screw shafts, to the outlet is provided with the 
casing at a position corresponding to the other end of the screw shafts. 

The kneading device as set forth in claim 9 is a kneading device according to claim 1 
wherein a cover for sealing the inside of the casing is provided with the casing so that 5 - 
50% of the inside volume of the sealed space is empty. 

The kneading device as set forth in claim 10 is a kneading device which kneads a main 
raw material of high viscosity and a secondary raw material of liquid or powder and 
continuously delivers a kneaded raw material obtained, including: a casing having an opened 
upper portion; a pair of mixing blades disposed parallel to each other in the casing; and, a 
driving unit for rotating the mixing blades, wherein each of the pair of mixing blades 
comprises a unit blade of a U-shape continuously attached in a wavy shape, and the pair of 
the mixing blades rotate with their rotational phases shifted so that they do not interfere with 
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each other. 

The kneading device as set forth in claim 1 1 is a kneading device according to claim 
10 wherein each of the pair of mixing blades is configured so as to rotate inwardly from top 
to bottom. 

The kneading device as set forth in claim 12 is a kneading device according to claim 
10 wherein an inclined portion facing the other end of the mixing blades is provided with the 
surface of the mixing blades facing the rotation direction thereof so that the raw materials 
may be conveyed from one end of the mixing blades to the other end thereof 

The kneading device as set forth in claim 13 is a kneading device according to claim 
12, further including: an inclination member for changing the angle of inclination of the 
inclined portion which is detachably attached to the inclined portion. 

The ropesizer as set forth in claim 14 is a ropesizer including: a sheet forming unit for 
elongating a first raw material into a sheet shape; a delivering unit which applies a second 
raw material onto the first raw material, which is elongated in sheet shape and conveyed by 
the sheet forming unit, so as to be in a strand form; and, a wrapping means for wrapping the 
sheet shape first raw material, while the sheet shape first raw material is being conveyed, so 
as to wrap the second raw material, which is applied as a strand form, in the first raw 
material. 

The ropesizer as set forth in claim 15 is a ropesizer according to claim 14, further 
including: an elongation unit which elongates an intermediate product having a large 
diameter, which is obtained by wrapping the second raw material in the first raw material by 
the wrapping means, and produces an intermediate product having a smaller diameter. 

The ropesizer as set forth in claim 16 is a ropesizer according to claim 14 wherein the 
delivering unit comprises a plurality of cone members arranged with their cone points 
pointing downwardly so as to be a side surface of a cone, each of the cone members rotating 
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in the same direction around the central axis thereof as a rotation axis as well as rotating in 
the circumferential direction of the side surface of the cone around the central axis of the 
cone as a rotation axis so that the second raw material supplied to the inside of the cone is 
discharged from the bottom portion thereof in a strand form. 

The ropesizer as set forth in claim 1 7 is a ropesizer according to claim 1 5 wherein the 
elongation unit is provided with a conveyance passage which conveys the intermediate 
product having a smaller diameter in a free state without elongating the intermediate product 
in order to achieve stress relaxation in the intermediate product being elongated. 

Brief Description of Drawings 

FIG. 1 is a plan view showing a schematic structure of an embodiment of a kneading 
device as set forth in claim 1 of the present invention. 

FIG. 2 is a plan view showing the kneading device shown in FIG. 1 in a state in which 
a cover thereof is closed. 

FIG. 3 is a diagram showing a schematic structure of a casing of the kneading device 
as shown in FIG. 1, and 3(a) is a plan view and 3(b) is a side view. 

FIG. 4 is an enlarged view showing a main portion for explaining an overlap state of 
mixing pins. 

FIG. 5 is a side view showing a schematic structure of a main portion of the kneading 
device shown in FIG. 1. 

FIG. 6 is a plan view showing a schematic structure of an embodiment of a kneading 
device as set forth in claim 1 0 of the present invention. 

FIG. 7 is a side view showing a schematic structure of a main portion of the kneading 
device shown in FIG. 6. 

FIG. 8 is a diagram showing a schematic structure of an embodiment of a ropesizer as 
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set forth in claim 14 of the present invention. 

FIG. 9 is a diagram showing a schematic structure of a delivering unit in the ropesizer 
shown in FIG. 8. 

Best Mode for Carrying Out the Invention 
In the following, the present invention will be explained in detail. 
FIGS. 1 and 2 are diagrams showing an embodiment of the kneading device according 
to claim 1 of the invention, and the kneading device is indicated by the numeral 1 in these 
figures. The kneading device 1 is suitably used especially in the production of the above- 
mentioned soft candy which has a characteristic of superior softness when initially chewed 
and is resistant to adhering to the teeth, and for instance, the kneading device 1 is used for 
mixing the soft candy base which is a high viscosity raw material with the low viscosity raw 
material including fine sucrose crystals while continuously conveying the obtained raw 
material mixture. 

The kneading device 1, as shown in FIG. 1, includes a casing 2, a pair of screw shafts 
3 and 3 which are provided in the casing 2 so as to be parallel to each other, and a driving 
unit 4 for rotating the screw shafts 3 and 3. The casing 2 includes a casing body 5 which is 
rectangular in plan view as shown in FIG. 3(a), and has a side view of two continuous 
semicircles as shown in FIG. 3(b), and a cover 6 for covering the upper portion of the 
opening thereof as shown in FIG. 2. 

The casing body 5 includes two groove portions 7 and 7 as shown in FIG. 3(b) which 
are parallel with respect to the longer side of the rectangular plane shown in FIG. 3(a) in 
order to accommodate the pair of the screw shafts 3 and 3 in parallel to each other. Also, a 
number of mixing pins 8 of flat plate shape is disposed in an oriented manner inside the 
casing body 5 as shown in FIGS. 3(a) and 3(b). These mixing pins 8 are disposed so that 
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the front and the back of each mixing pin 8 face the longer side of the casing body 5. In 
addition, an outlet 9, from which a raw material mixture obtained by mixing the above- 
mentioned high viscosity raw material and the low viscosity raw material are discharged, is 
formed at one end, i.e., the downstream side of the casing body 5, as will be described later. 

The above-mentioned cover 6, although not shown in the figures, has almost the same 
structure as the casing body 5 and has a rectangular plan view and a side view of two 
continuous semicircles so that the above-mentioned screw shafts 3 and 3 may be 
accommodated in groove portions thereof (not shown in the figures) when it is associated 
with the casing body 5. Also, as shown in FIG. 2, a high viscosity raw material 
introduction opening 10 and a low viscosity raw material introduction opening 11 are formed 
at an upstream side of the cover 6, i.e., the opposite side of the above-mentioned outlet 9 of 
the casing body 5. Note that a number of mixing pins (not shown in the figures) is also 
provided with the cover 6, similarly to the casing body 5. 

As shown in FIG. 1, each of the screw shafts 3 and 3 is disposed along the above- 
mentioned groove portions 7 and 7, respectively, of the casing body 5 in parallel to each 
other. One end (upstream side) of each of the screw shafts 3 and 3 is coupled with the 
above-mentioned driving unit 4 and the other end (downstream side) thereof is rotatably 
supported by a side plate 2a of the casing 2. These screw shafts 3 and 3, although not 
particularly limited, is constructed so as to rotate inwardly from the upper direction to the 
lower direction in this embodiment. As can be seen from the position of the high viscosity 
raw material introduction opening 10 and the low viscosity raw material introduction 
opening 1 1 shown in FIG. 2, each of the raw materials is introduced/supplied between the 
pair of the screws 3 and 3. Also, a helical portion 12 is formed at one end of each of the 
pair of screw shafts 3 and 3 so that the above-mentioned raw materials may be transferred 
from one end to the other, and the mixing pins 1 3 are arranged in the circumferential 
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direction of the screw shaft 3 in the region closer to the other end with respect to the helical 
portion 12. 

The helical portion 12, as shown in FIG. 2, is principally disposed under the above- 
mentioned high viscosity raw material introduction opening 10 of the cover 6 of the casing 2, 
and transfers the high viscosity raw material introduced from the high viscosity raw material 
introduction opening 10 towards the downstream side. In this embodiment, the helical 
portions 12 and 12 of the pair of screw shafts 3 and 3 are disposed, as shown in FIG. 1, in a 
staggered manner with respect to their convex and concave portions so that they do not 
interfere with each other and so that the high viscosity raw material supplied to the concave 
portion thereof may be conveyed to the downstream side when they are rotated in that state, 
as will be described later. 

The mixing pins 13 are disposed in the region from the underneath of the above- 
mentioned low viscosity raw material introduction opening 1 1 of the cover 6 of the casing 2 
to the outlet 9 of the casing body 5, and they are of a flat plate shape having the same size 
and shape as the above-mentioned mixing pins 13 provided with the casing body 5. These 
mixing pins 13 are arranged at a height where they overlap with each other between the 
screw shafts 3 and 3 in such a manner that they do not interfere with each other. As shown 
in FIG. 4, the overlapping portion L of the mixing pins 13 between the screw shafts 3 and 3 
is equal to or less than a half of the height H of the mixing pin 13 and is about 1/10 of the 
height H of the mixing pin 13 in this embodiment. The reason why the overlapping portion 
L is designed to be equal to or less than the height H of the mixing pin 13 is to prevent the 
denaturing of the raw materials or the insufficiency in the incorporation of air from occurring 
due to, as will be described later, generation of heat by the excessive pressure applied to the 
raw materials when the raw materials are mixed. 

Also, the mixing pins 1 3 are disposed so as to be oblique with respect to the rotation 



11 

axis (central axis) of the screw shaft 13. That is, in this embodiment, the mixing pins 13 
are disposed with their front and back surfaces inclined at 60° with respect to the rotation 
axis of the screw shaft 3. Moreover, the inclined direction of the mixing pins 13, which are 
disposed in an oblique manner as mentioned above, is predetermined with respect to the 
rotary direction of the screw shaft 3. That is, the mixing pins 13 are disposed so that their 
surfaces facing the other end of the screw shaft 13 (the surface facing the outlet 9 side of the 
casing body 5) face the rotary direction of the screw shaft 3. Accordingly, the raw 
materials supplied between the screw shafts 3 and 3 are conveyed towards the downstream 
side, i.e., the outlet 9, side by being pressed by the above-mentioned surfaces of the mixing 
pins 13 facing the other end (the surfaces facing the outlet 9 side of the casing body 5). 

Moreover, as shown in FIG. 5, a wiping plate 14, which is used to wipe off the raw 
materials conveyed by the screw shaft 3, is disposed at the other end portion of the above- 
mentioned screw 3. The wiping plate 14 is disposed so that the one end portion thereof 
makes contact with the inside surface of the side plate 2a of the casing 2, and is inclined 
towards the opposite side of the above-mentioned mixing pin 13. Further, the surface of the 
wiping plate 14 which is opposite the surface thereof facing the above-mentioned side plate 
2a, i.e., the surface facing the upstream side, is disposed so as to face the rotary direction of 
the screw shaft 3. According to this structure, the raw materials, which are supplied 
between the screw shafts 3 and 3 are conveyed towards the side plate 2a by being pressed by 
the mixing pins 13, drop into the outlet 9 disposed below by their own weight when they are 
wiped off from the inside surface of the side plate 2a by being pushed by the surface of the 
wiping plate 14 facing the upstream side. 

The outlet 9 is formed by an opening penetrating the casing body 5, and a shutter 15 
which covers the outside, i.e., the lower side, opening of the outlet in an openable - closable 
manner. The shutter 1 5 is attached to a piston 1 7 of an air-cylinder 1 6, which is attached to 
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the casing body 5, via a bracket 18. The shutter 15 opens and closes the outlet 9 in 
accordance with the actuation of the air-cylinder 16, 

The driving unit 4, as mentioned above, supports one end (upstream side) of the screw 
shafts 3 and 3, and rotates them in that state. The driving unit 4 has a known, conventional 
structure and includes a motor (not shown in the figures), and a transmittance means 4a 
which transmits the rotary force of the motor to the screw shafts 3 and 3. 

In the kneading device 1 having the above-described structure, the size of the screw 
shafts 3 and 3 is determined to be relatively small so that 5 - 50%, preferably 20 - 45%, more 
preferably 30 - 40% of the volume inside the casing 2 is available as space. In this manner, 
the generation of excessive heat from the raw materials due to such factors as friction may be 
prevented when the raw materials are mixed by the screw shafts 3 and 3, 

When the soft candy base, which is a high viscosity raw material, and the low viscosity 
raw material including the fine sucrose crystal are mixed by using the kneading device 1 
having the above-mentioned structure, the cover 6 of the casing body 5 and the above- 
mentioned shutter 1 5 are first closed, and then each of the screw shafts 3 and 3 is rotated at a 
predetermined speed. After that, in this state of the device, the high viscosity raw material 
and the low viscosity raw material are introduced into the device from the high viscosity raw 
material introduction opening 1 0 and the low viscosity raw material introduction opening 1 1 , 
respectively. 

Then, pressure is applied to the high viscosity raw material, which is introduced 
between the helical portions 12 and 12 of the inwardly rotating screw shafts 3 and 3, and is 
proceeded forward by the action of the convex portions of the helical portions 12 in a 
kneaded state to some extent towards the region where the mixing pins 13 are disposed. 
Also, the low viscosity raw material, which is directly introduced to the region where the 
mixing pins 13 are disposed, is mixed with the high viscosity raw material, which has been 
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kneaded is some degree, and is kneaded further by the mixing pins 8 of the casing body 5 
and the mixing pins (not shown in the figures) of the cover 6. 

At that time, since the overlapping portion of the mixing pins 13 between the pair of 
screw shafts 3 and 3 is sufficiently small as mentioned above, it is possible to prevent an 
excessive pressure being applied to each of the raw materials. Accordingly, the denaturing 
of the raw materials or the insufficient incorporation of air due to the generation of heat are 
prevented. Also, since 5 - 50%, preferably 20 - 45%, and more preferably 30 - 40% of the 
volume inside the casing 2 is space, the generation of excessive heat from the raw materials 
due to such factors as friction during a kneading process is prevented. 

Each of the raw materials kneaded by the mixing pins 13, etc., in the above-mentioned 
manner, is traveled forward by the mixing pins 13 while its degree of mixing is increased by 
the kneading process. That is, since the surface of the mixing pin 13 at the downstream 
side is obliquely disposed so as to face the rotary direction of the screw shafts 3 and 3 as 
mentioned above, the raw materials are conveyed towards the downstream side by the 
rotation of the screw shafts 3 and 3 while being pressed by the surface of the mixing pin 13 
facing the downstream side. 

In this manner, the raw materials are gradually conveyed towards the downstream side. 
When the raw material at the front is conveyed to the side plate 2a side (the outlet 9 side) of 
the casing 2 and a predetermined amount of the raw materials, i.e., the raw material mixture 
including the sufficiently kneaded high viscosity raw material and low viscosity raw material, 
is collected, the shutter 15 is opened by actuating the above-mentioned air-cylinder 16. 
Then, the raw material mixture collected at the side plate 2a side is wiped off from the inside 
surface of the side plate 2a by the operation of the above-mentioned wiping plate 14, and 
drops into the outlet 9 disposed below by the weight thereof. The dropped raw materials 
are continuously conveyed by a belt conveyer (not shown in the figures) placed below the 
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outlet 9 to the subsequent process. 

Note that although the shutter 15 is initially closed in order to collect the 
predetermined amount of the raw material mixture, it is opened until the kneading process is 
completed after the predetermined amount of the raw material mixture is once collected and 
discharged. In this manner, a desired amount of the raw material may be continuously 
kneaded and sent to the subsequent process. 

In the above-mentioned kneading device 1, since the helical portion 12 and the number 
of mixing pins 13 are provided with each of the pair of the screw shafts 3 and 3 and each of 
the screw shafts 3 and 3 is rotated inwardly from top to bottom, it becomes possible to 
continuously convey the raw material mixture from one end of the screw shafts 3 and 3 to 
the other end thereof while the high viscosity raw material and the low viscosity raw 
material are kneaded by the helical portions 12 and the mixing pins 13. 

Also, since the mixing pins 8 are provided inside the casing body 5 as well as the 
inside of the cover 6 (mixing pins thereof are not shown in the figures), the kneading process 
for the raw materials is efficiently carried out in association with the mixing pins 13 
provided with the screw shafts 3 and 3. 

Moreover, since the height of the mixing pin 1 3 provided with the screw shafts 3 and 3 
is adjusted so that the mixing pins 13 of the different screw shafts 3 and 3 overlap each other, 
the kneading effect of the device may be improved. 

Further, since the overlapping portion of the mixing pins 1 3 between the screw shafts 3 
and 3 is designed to be equal to or less than the height of the mixing pin, it becomes possible 
to prevent the denaturing of the raw material or the insufficient incorporation of the air due 
to an excessive pressure applied to the raw materials when the high viscosity raw material 
and the low viscosity raw material are kneaded. 

In addition, since the mixing pins 13 are formed into a flat plate shape and these are 
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disposed so as to be oblique with respect to the rotation axis of the screw shaft 3 and the 
surface thereof faces the other end of the screw shaft; 3 with respect to the rotation direction 
of the screw shaft 3, i.e., the outlet 9 side, the raw material supplied between the screw shafts 
3 and 3 may be pressed towards the outlet 9 side while being kneaded by the mixing pins 13. 
Accordingly, it becomes possible to continuously convey the raw material towards the outlet 
9 side. 

Also, since the high viscosity raw material introduction opening, through which the 
raw material is supplied between the pair of the screw shafts 3 and 3, and the low viscosity 
raw material introduction opening are separately provided, in particular because the high 
viscosity raw material introduction opening is disposed at the upstream side, it becomes 
possible to enhance the degree of mixing of the raw materials by adding the low viscosity 
raw material to the high viscosity raw material which has been kneaded in advance. 

Moreover, since the outlet 9 for discharging the raw material mixture is disposed at a 
position below the other end portion of the screw shafts 3 and 3 of the casing body 5 of the 
casing 2 and the wiping plate 14 for wiping off the raw material mixture conveyed by the 
screw shafts 3 and 3 into the outlet 9 is disposed at the other end portion of the screw shafts 
3 and 3, it becomes possible to automatically and continuously wipe off the raw material 
mixture obtained by the kneading process by using the wiping plate 14 so that the mixture 
drops into the outlet 9. Accordingly, the process may be reliably continued in the 
subsequent process by using such means as a belt-conveyer which connects the outlet 9 to 
the subsequent process. 

Further, since the casing 2 is constructed so that 5 - 50%, preferably 20 - 45%, and 
more preferably 30 - 40% of the volume inside thereof is available as space, it becomes 
possible to prevent the denaturing of the raw materials or the insufficient incorporation of air 
due to the generation of excessive heat caused by such factors as friction during the kneading 
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process. 

Next, an embodiment of the kneading device according to claim 1 0 of the present 
invention will be explained. 

FIG. 6 is a diagram showing a schematic structure of the kneading device according to 
claim 10, and the kneading device is indicated by the numeral 20 in FIG. 6. The kneading 
device 20, similar to the kneading device 1 shown in FIG. 1, may be suitably used especially 
for the production of the above-mentioned soft candy. The kneading device 20 may be 
used, for instance, for adding liquid or powdered secondary raw materials, such as frappe, 
food flavorings, food color, or acids, to a main material which is a mixture (the raw material 
mixture) obtained by using the kneading device 1 shown in FIG. 1 in the above-mentioned 
sixth step, and for mixing (kneading) the two materials to produce a kneaded material which 
may be used as a soft candy material containing a large quantity of air. Also, the kneading 
device 20 may be used for continuously conveying the soft candy material, 

The kneading device 20 includes a casing 21 whose upper portion is opened, a pair of 
mixing blade 22 which is disposed in the casing 21 so that the blades are parallel to each 
other, and a driving unit 23 for rotating the mixing blades 22. The casing 21 is of a 
rectangular parallelepiped having a rectangular plan view, and it has an opened upper portion 
and an outlet 24 at a bottom face of the downstream side, the side for discharging the 
kneaded material obtained by kneading the above-mentioned main raw material and the 
secondary raw materials as shown in FIG. 7. 

The outlet 24 is formed by an opening penetrating the casing 22 similar to the above- 
mentioned outlet 9 of the kneading device 1, and a shutter 25 which covers the outside, i.e., 
the downside, opening of the outlet in an openable - closable manner. The shutter 25 is 
attached to a piston 27 of an air-cylinder 26, which is attached to the casing 22, via a bracket 
28. The* shutter 25 opens and closes the outlet 24 in accordance with the actuation of the 
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air-cylinder 26. 

Each of the mixing blades 22 and 22 is formed by a unit blade 29 having a U-shape 
which are continuously attached so as to form wavy shape and, as shown in FIG. 6, the 
mixing blades 22 and 22 are disposed along the longer side of the above-mentioned casing 
2 1 in a manner parallel to each other. An end portion (the upper streamside) of these 
mixing blades 22 and 22 is coupled to the above-mentioned driving unit 23 and the other end 
(the downstream side) thereof is rotatably supported by a side plate 21a of the casing 21 . 
Also, although not particularly limited thereto, these mixing blades 22 and 22 are configured 
so that they rotate inwardly from top to bottom in this embodiment and that each raw 
material is introduced/supplied between the mixing blades 22 and 22. In this embodiment, 
as shown in FIG. 1, these mixing blades 22 and 22 rotate with their rotation phases being 
shifted so that the unit blades 29 thereof do not interfere with each other. That is, the 
timing of rotation of the mixing blades 22 and 22 is determined so that when one of the 
mixing blades 22 is in horizontal position with its unit blades 29 facing the widthwise 
direction, the other one of the mixing blades 22 is in a vertical position with its unit blades 
29 facing the lengthwise direction. 

Also, as mentioned above, the mixing blade 22 is formed by the unit blade 29 having a 
U-shape which is continuously attached so as to form a wavy shape, and a longitudinal bar 
29a and a lateral bar 29b are disposed so as to be alternately connected. In order to convey 
the above-mentioned raw material from one end of the mixing blade 22 to the other end, an 
inclined portion 30 facing the other end of the mixing blade 22 is provided with the surface 
of the lateral bar 29a facing the rotation direction of the mixing blade 22. 

That is, when the lateral bar 29b is in the position indicated by the letter A in FIG. 6 
(i.e., the upper side position indicated by the letter A in FIG. 7), the portion A rotates 
inwardly, and hence, the surface of the inclined portion 30 of the portion A, which faces the 
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other end of the mixing blade 22, faces the inside of the rotation direction as shown in FIG. 6. 
On the other hand, when the lateral bar 29b is in the position indicated by the letter B in FIG. 
6 (i.e., the lower side position indicated by the letter B in FIG. 7), the portion B rotates 
outside, and hence, the surface of the inclined portion 30 of the portion B, which faces the 
other end of the mixing blade 22, faces the outside of the rotation direction as shown in FIG. 
6, 

The above-mentioned inclined portion 30 has a relatively large angle of inclination of, 
for instance, about 5-15° and, with this angle of inclination, the raw materials supplied are 
conveyed towards the other end of the mixing blade 22, i.e., the outlet 24 side while being 
kneaded. Also, an inclination member 3 1 for changing the inclination angle of the inclined 
portion 30 is detachably attached to the inclined portion 30 by a fixing member (not shown 
in the figures) such as a bolt. The inclination member 3 1 is formed as a wedge shape so as 
to decrease the inclination angle of the inclined portion 30 in order to prolong the residence 
time of the raw material, especially by reducing the conveying speed thereof in accordance 
with the characteristics of the raw material. Note that it is possible to attach the inclination 
member 3 1 having a different inclination angle to each position of the inclined portion 30 in 
order to suitably adjust the conveying speed of the raw material in accordance with the 
position in the casing 21. 

The driving unit 23, as mentioned above, is used to support one end (the upstream 
side) of the mixing blades 22 and 22 and to rotate them in that state, and has a known, 
conventional structure including a motor (not shown in the figures), and a transmittance 
means 23a which transmits the rotary force of the motor to the mixing blades 22 and 22. 

Also, in the kneading device 20, since the casing 21 is formed so that the upper portion 
thereof is openable, the main material and the secondary raw materials may be introduced 
therein from anywhere at the opened upper portion, i.e., the upper opening side. 
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Accordingly, the introduction position may be suitably selected in accordance with such 
factors as the properties of each of the raw materials. 

In order to mix and knead the main raw material which includes the mixture (the raw 
material mixture) obtained by using the kneading device 1 shown in FIG. 1 with the 
secondary raw materials such as frappe, flavor, food color, or food acid by using the 
kneading device 20 having the above-mentioned structure, first of all, the inclination 
member 3 1 is attached to each inclined portion 30 of the mixing blades 22, if necessary, and 
the conveying rate of the raw materials, i.e., the residence time for the raw materials, is 
appropriately determined prior to the kneading process. Also, the position for introducing 
the main raw material and the secondary raw materials, respectively, is predetermined based 
on such factors as the properties of the raw materials. In this embodiment, the main raw 
material is introduced into the most upstream side of the upper opening of the casing 21, i.e., 
between the mixing blades 22 and 22 at the driving unit 23 side, and the flavorings, the food 
color, the food acid, and the frappe may be introduced, in that order, from the upstream side 
to the downstream side. 

After the above-mentioned preparatory step, the shutter 25 of the casing 21 is closed 
and the mixing blades 22 and 22 are rotated at a predetermined rotating speed. Then, in 
this state, the main raw material and each of the secondary raw materials are continuously 
introduced/supplied from the predetermined introduction position. 

Then, the main raw material and the secondary raw materials, which are introduced 
between the mixing blades 22 and 22 rotating inwardly, are conveyed towards the outlet 24 
side by the inclined portion 30 while being pressed and kneaded between the mixing blades 
22 and 22. 

At that time, since each lateral bar 29b of the pair of mixing blades 22 and 22 rotates at 
a large radius, it plays a role in significantly elongating the raw materials being kneaded. 
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Accordingly, the lateral bar 29b, in particular, makes the raw materials change into a so- 
called "pulling candy state" by significantly elongating the raw materials so that an aeration 
effect is exerted by which a sufficient amount of air is incorporated into the raw materials. 
Note that the effect of the aeration is significantly improved since the upper portion of the 
casing 21 is opened so that the inside of the casing 21 is always filled by air and the raw 
materials make contact with the air. 

The raw materials in which air is incorporated and which are kneaded in the manner 
mentioned above, are conveyed while their degree of kneading (mixing) is enhanced by the 
mixing blades 22 and 22. That is, as mentioned above, since the inclined portion 30 is 
provided with each of the lateral bars 29b, the raw materials are conveyed towards the outlet 
24 side by being pressed against the inclined portion 30 by the rotation of the mixing blades 
22 and 22 and are pushed towards the downstream side. 

In this manner, the raw materials are gradually conveyed towards the downstream side. 
When the raw material at the front is conveyed to the side plate 21a side (the outlet 24 side) 
of the casing 21 and a predetermined amount of the raw materials, i.e., the raw material 
mixture including the sufficiently kneaded main raw material and secondary raw materials, 
is collected, the shutter 25 is opened by actuating the above-mentioned air-cylinder 26. 
Then, the raw material mixture collected at the side plate 21a side drops into the outlet 24 
disposed below by their weight, etc. The dropped raw materials are continuously conveyed 
by a belt conveyer (not shown in the figures) which is placed below the outlet 24 to the 
subsequent process. 

Note that although the shutter 25 is initially closed in order to collect the 
predetermined amount of the raw material mixture, similarly to the one of the kneading 
device 1 shown in FIG. 1, it is opened until the kneading process is completed after the 
predetermined amount of the raw material mixture is once collected and discharged. In this 
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manner, a desired amount of the raw materials may be continuously kneaded and sent to the 
subsequent process. 

In the above-mentioned kneading device 20, since the mixing blades 22 and 22 have 
the structure in which the U-shaped unit blades 29 are continuously attached in a wavy shape 
and these mixing blades 22 and 22 rotate with their rotation phase shifted so that they do not 
interfere with each other, it becomes possible to significantly elongate the raw materials 
being kneaded by, in particular, each of the lateral bars 29 of the mixing blades 22 and 22 
which rotates at a large radius. 

Also, since the upper portion of the casing 21 is open, the raw materials may be 
continuously in contact with air by filling the inside of the casing 21 with air. Accordingly, 
the aeration effect may further be improved. Moreover, since the upper portion of the 
casing 21 is open, the introduction position for the raw materials may be arbitrary 
determined. Accordingly, if the type of product produced is changed and the main raw 
material or the secondary raw materials are also substituted by other types of raw materials, 
and therefore, the properties such as viscosity of the raw materials are changed, it is possible 
to readily make an adjustment so that the residence time in the kneading device 20 or the 
mixing time with the other material is changed. Furthermore, since the upper portion of the 
casing 2 1 is open, it is easy to wash the inside thereof. Accordingly, it becomes possible to 
respond to, for instance, changes in type of products, readily and quickly. 

In addition, since the inclined portion 30 is provided with the mixing blades 22 and 22, 
it becomes possible to transfer the raw materials towards the outlet 24 side while it is 
kneaded and to discharge the kneaded raw materials from the outlet 24 by simply rotating 
the mixing blades 22 and 22. 

Also, since the inclination member 31, which changes the inclination angle of the 
inclined portion 30, is detachably attached to the inclined portion 30, it is possible to suitably 
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set or change the conveying speed for the raw materials, i.e., the residence time of the raw 
materials. Accordingly, it becomes possible to select the conveying speed and the 
residence time which is most suitable for the combination of the main material and the 
secondary raw materials used. 

Next, a ropesizer according to an embodiment of claim 14 of the present invention will 
be explained. 

FIG. 8 is a diagram showing a schematic diagram of a ropesizer according to an 
embodiment of claim 14 of the present invention. In FIG. 8, the ropesizer is indicated by 
the numeral 40. The ropesizer 40 may be suitably used in, for instance, the above- 
mentioned seventh step, and forms the first raw material and the second raw material, which 
are prepared by using the kneading device 2 shown in FIGS. 6 and 7 and have different 
flavors, into a product shape by wrapping one of the raw materials with the other. 

The ropesizer 40 includes a sheet forming unit 41 for elongating the first raw material 
C into a sheet shape, a delivering unit 42 which applies the second raw material D onto the 
first raw material C, which has been elongated into a sheet shape and has been delivered 
from the sheet forming unit 41, so as to be in a strand form, a wrapping guide 43 which is a 
wrapping means for wrapping the sheet type first raw material C and which wraps the 
second raw material D which has been applied in a strand form, by the first raw material C 
being delivered, and an elongation unit 44 which elongates an intermediate product of larger 
diameter including the first raw material C and the second raw material D wrapped by the 
first raw material C by the wrapping guide 43 so as to form an intermediate product of 
smaller diameter. 

The sheet forming unit 41 is of a known conventional type and includes a supply 
container 45 which stores the supplied first raw material having high viscosity and transfers 
it downwardly by dropping it, and a pair of rollers 46 and 46 disposed below the supply 
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container. In the sheet forming unit 41 having the above-mentioned structure, for instance, 
the first raw material transferred from the above-mentioned kneading device 20 is stored in 
the supply container 45 and is then continuously dropped between the rollers 46 and 46 at a 
predetermined rate so that the first raw material may be drawn into a sheet shape and be 
continuously extruded between the rollers 46 and 46 to be transferred onto a belt conveyer 
(not shown in the figures). 

The delivering unit 42, as shown in FIG. 9, includes an extrusion portion 47 which 
stores and extrudes the supplied second raw material having high viscosity, and a delivering 
portion 48 which delivers the second raw material extruded from the extrusion portion 47 in 
a lace shape. 

The extrusion portion 47 is formed by a number of cone members 49, each of which 
has a long and narrow cone shape and is arranged so as to be a part of the side surface of a 
cone. An outlet 50 is formed at a bottom by being surrounded by cone points of the above- 
mentioned cone members 49. A fixing ring 53, which is fixed by a fixing member not 
shown in the figures, is disposed at a bottom surface side of the cone members 49 (i.e., the 
upper side) so as to surround the circumference of the bottom surface of the cone formed by 
the above-mentioned cone members 49. Teeth 54 are disposed at the outer peripheral 
surface of the fixing ring 53 so as to continuously surround the entire circumference of the 
fixing ring 53. A gear 56 is provided with the cone member 49 at the bottom surface side 
via a shaft 55, and the gear 56 is engaged with the teeth 54 of the above-mentioned fixing 
ring 53. 

Also, a rotary ring 57 is disposed below the above-mentioned fixing ring 53. The 
rotary ring 57 is rotatably attached to a supporting member not shown in the figures, and the 
above-mentioned shaft 55 of the cone member 49 is rotatably supported by the peripheral 
portion of the rotary ring 57 in a state obliquely penetrating therein. Moreover, the bottom 
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portion, i.e., the cone point, of the cone member 49 is in a rotatable state while maintaining 
the oblique state in order to form the outlet 50 as mentioned above. Accordingly, the cone 
member 49 is in a state obliquely hung from the above-mentioned rotary ring 57, and is 
rotatably supported thereby. In this embodiment, the angle of inclination of the cone 
member 49 is in the range between about 20° and 30° with respect to the vertical direction. 

A driving mechanism for rotating the cone member 49 is provided with the rotary ring 
57. The driving mechanism includes a motor 58, a driving gear 59 attached to a rotary 
shaft (not shown in the figures) of the motor 58, and a transmission member 60 which is 
provided between the driving gear 59 and one of the cone members 49. In the driving 
mechanism, the driving gear 59 is rotated by the action of the motor 58, and this rotary force 
is transmitted to the shaft 55 of one of the cone members 49 via the transmission member 60. 

The cone member 49 coupled with the transmission member 60 in the above- 
mentioned structure, rotates around the shaft 55 when the rotary force of the motor 58 is 
transmitted. When the cone member 49 rotates around the shaft 55 thereof, it also rotates 
the gear 56 in a coupled manner. Then, since the gear 56 is coupled with the above- 
mentioned teeth 54 of the fixing ring 53, the fixing ring 53 is fixed to a fixing member 51, 
and since the rotary ring 57 is rotatably attached with respect to the supporting member (not 
shown in the figures), the cone member 49 having the above-mentioned gear 56 moves in the 
circumferential direction of the fixing ring 53 (the length direction of the teeth 54) by means 
of the rotation of the gear 56. 

When the cone member 49, which is directly coupled with the driving mechanism, 
moves in the circumferential direction of the fixing ring 53, i.e., when the cone member 49 
revolves, the rotary ring 57 which holds the cone member 49 is of course rotated, and 
accordingly, the other cone members 49 which are not directly coupled with the above- 
mentioned driving mechanism are also revolved. At that time, the cone members 49, which 
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are not directly coupled with the above-mentioned driving mechanism, rotate around the 
shaft 55 thereof due to the rotation force generated by the revolution since the gear 56 
thereof is engaged with the teeth 54 of the fixing ring 53. 

Accordingly, all of the cone members 49 rotate in the same direction around the shaft 
55 thereof (a central axis) as well as revolve in the circumferential direction of the side 
surface of a cone formed by the cone members 49. In this structure, the extrusion portion 
47, when the second raw material is supplied to the inside of the cone formed by the cone 
members 49, guides the second raw material to the bottom portion by the rotation and 
revolution of the cone members 49 so as to adjust the state of the raw material from lump to 
lace, and extrudes it from the outlet 50. 

The delivering portion 48 is disposed below the above-mentioned outlet 50, and 
includes feeding rollers 61 formed by a pair of rollers, or four rollers (crisscross rollers) (four 
rollers are shown in FIGS. 8 and 9). The feeding rollers 61 are disposed so as to oppose 
each other with a predetermined space therebetween, and a groove (not shown in the figures) 
having a cross-section of substantially a U-shape is formed on the outer peripheral surface 
thereof. Also, the opening portion of the feeding rollers 61 is positioned so as to be directly 
below the above-mentioned outlet 50, and the feeding rollers 61 facing the opening portion 
rotate from top to bottom by means of a driving source not shown in the figures. 

The delivering portion 48, having the structure described above, receives the second 
raw material, which is extruded from the extrusion portion 47, at the opening portion of the 
feeding rollers 61, and forms the material into the shape of the opening portion between the 
feeding rollers, i.e., a lace shape, while guiding the material downwardly. The delivering 
portion 48, as shown in FIG. 8, supplies the second raw material in that state onto the center 
portion of the sheet-shape first raw material C which has been conveyed by the belt conveyer 
(not shown in the figures). 
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The wrapping guide 43, as mentioned above, is used to wrap the second raw material 
D, which is supplied in a lace shape, by the sheet-shape first raw material C, and includes a 
pair of guiding plates 43a and 43a disposed on the belt conveyer (not shown in the figures). 
The distance between the pair of guiding plates 43a and 43a gradually decreases from the 
upstream side to the downstream side of the conveyance direction of the above-mentioned 
raw materials C and D, and the guiding plates 43 a and 43 a are obliquely disposed so that the 
inside surface of the guiding plates faces downwardly. The distance between the guiding 
plates 43a and 43a at the upstream end thereof, which is the greatest, is adjusted so that it 
greater longer than the width of the sheet-shape first raw material conveyed. Also, the 
distance between the guiding plates 43 a and 43a at the downstream end thereof is adjusted so 
that both ends of the above-mentioned sheet-shape first raw material C sufficiently cover the 
top of the second raw material D so that the first raw material wraps the second raw material. 

The wrapping guide 43 having the above-mentioned structure, receives the sheet type 
first raw material C which is conveyed by the belt conveyer and the second raw material D 
supplied onto the center portion of the first raw material C, and gradually lifts both ends of 
the sheet type first raw material C by means of the pair of guiding plates 43a and 43a. 
When the both ends of the. sheet type second raw material C are sufficiently lifted, they hang 
towards the inside by the weight thereof and eventually cover the second raw material D. 
Therefore, the wrapping guide 43 produces an intermediate product E of large diameter by 
wrapping the lace-shaped second raw material D, which is put on the center portion of the 
sheet type first raw material C, by the first raw material. Note that the wrapping guide 
which may be used in the present invention is not limited to the above-mentioned wrapping 
guide 43, and such devices as a belt conveyer, by which a raw material may be gradually 
rounded into a cylindrical shape as it proceeds forward, may also be employed. 

The elongation unit 44 is used to elongate the intermediate product E having a large 
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diameter, which is obtained by using the wrapping guide 43, in order to produce an 
intermediate product F having a smaller diameter as well as to freely contract the 
intermediate product F. The elongation unit 44 includes a crisscross roller 62 made of four 
rollers which are arranged in a cross shape, a plurality of pairs of forming rollers 63, and a 
conveyance passage 64 which conveys an intermediate product obtained from the forming 
rollers 63 in a free state. 

The crisscross roller 62 and each of the forming rollers 63 are disposed along the 
conveyance passage 64 such as a belt conveyer (not shown in the figures). The crisscross 
roller 62 is formed by the four rollers, each of which possesses a groove (not shown in the 
figures) having a cross-section of substantially a U-shape formed on the outer peripheral 
surface thereof. An opening portion, whose size is a little smaller (narrower) than the outer 
diameter of the above-mentioned intermediate product E of a large diameter, is formed at the 
center portion of the four rollers arranged in the cross-shape. Also, since the above- 
mentioned four rollers are coupled by a driving source not shown in the figures, they rotate 
inwardly from top to bottom with respect to the direction of the flow of the intermediate 
product E as indicated by arrows in FIG. 8. Accordingly, the intermediate product E which 
is conveyed from the wrapping guide 43 is elongated in the opening portion while being 
compressed and reduced in diameter therein, and is transferred to the forming rollers 63 
located at the downstream side. 

Four or five pairs of the forming rollers 63 are provided in accordance with the 
targeted diameter of a final product, and a groove (not shown in the figures) having a cross- 
section of substantially a U-shape is formed on the outer peripheral surface thereof. An 
opening is provided between the rollers of the forming rollers 63. The opening of the 
forming rollers 63 which is placed immediately after the above-mentioned crisscross roller 
62 is formed so as to be a little smaller (narrower) than the opening of the crisscross roller 62, 
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and the openings of the other forming rollers is formed so as to be progressively smaller in 
order from the upstream side of the flow of the intermediate product to the downstream side. 
Also, the forming rollers 63 rotate inwardly from the upstream side of the flow of the 
intermediate product to the downstream side. Accordingly, each of the forming rollers 63 
having the above-mentioned configuration elongates the intermediate product, which has 
been reduced in diameter and is elongated by the crisscross roller 62, to have a diameter 
substantially as required for the final product by sequentially reducing the diameter and 
elongating the intermediate product using each of the forming rollers 63, and produces an 
intermediate product F. 

The conveyance passage 64 is disposed immediately after the above-mentioned 
forming roller 63 which is located at the most downstream side, and may include such 
element as a belt conveyer. The conveyance passage 64 is used to convey the intermediate 
product F, which has been elongated by the forming rollers 63, for a predetermined distance 
(predetermined time) in a free state without further elongating the intermediate product. 
That is, since the intermediate product F is made of the raw material having high viscosity 
and is obtained from the forming rollers 63 by which it is elongated and reduced in diameter, 
an excessive elongation is given to the intermediate product F by the rapid pressurization and 
elongation. Accordingly, while the intermediate product is conveyed by the conveyance 
passage 64 in a free state without being elongated, the intermediate product F enters a stable 
state since the excessive elongation is relieved by the stress. 

In order to form the first raw material and the second raw material as a product, in 
which one of the raw materials is wrapped by the other, by using the above-mentioned 
ropesizer 40, the first raw material and the second raw material having different flavors, 
which have been produced by using the kneading device 20 shown in FIGS. 6 and 7, are 
prepared, and then the first raw material and the second raw material are introduced into the 
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sheet forming unit 41 and the delivering unit 42, respectively. 

The first raw material introduced into the supply container 45 of the sheet forming unit 
41 is continuously dropped between the rollers 46 and 46 at a predetermined rate so as to be 
elongated in a sheet shape by the rollers 46 and 46, and is continuously extruded between the 
rollers 46 and 46 as the first raw material C of a sheet shape to be transferred onto the belt 
conveyer (not shown in the figures). 

The second raw material introduced into the delivering unit 42, on the other hand, is 
guided to the bottom portion side of the extrusion portion 47 by the rotation and the 
revolution of the cone members 49 so as to be adjusted in shape from a lump state to a lace 
state, and be extruded from the outlet 50. At that time, since the second raw material is 
moved to the bottom side by the rotation and the revolution of the cone members 49, 
excessive pressure is not applied to the raw material, and hence, even if the oil and fat 
content of the raw material is high, it is not affected by the applied pressure and a superior 
extruding operation becomes possible. Note that since there is a danger that the 
temperature of the raw material will become extraordinary high and the raw material will 
flow between the cone members 49 and 49, or stick to the cone members 49 during the 
above-mentioned operation, it is possible to send cold air to the extrusion portion 47 if 
necessary. 

When the second raw material is extruded from the outlet 50 in the manner explained 
above, the second raw material is formed into the shape of the opening between the rollers, 
i.e., the lace shape, to be the second raw material D, and is supplied onto the center portion 
of the first raw material C. 

The sheet type first raw material C produced in the manner explained above and the 
second raw material D supplied onto the center portion of the first raw material C are 
conveyed to the wrapping guide 43 by means of a belt conveyer (not shown in the figures), 
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and the intermediate product E having a large diameter is produced by lifting both end 
portions of the sheet type second raw material C so as to wrap the lace shape second raw 
material D which is supplied onto the center portion of the raw material C. 

When the intermediate product E having a large diameter is produced in the manner 
mentioned above, the intermediate product E is guided to the elongation unit 44 and is 
sequentially elongated and reduced in diameter by the crisscross roller 62, and the forming 
rollers 63 to be produced as the intermediate product F. The intermediate product F is 
further guided to the conveyance passage 64 and is conveyed in a free state without being 
elongated so that it enters a stable state in which the excessive elongation is relieved by the 
stress. The intermediate product F is then transferred to a next process, for instance, a 
cutting process or a wrapping process. 

In the ropesizer 40 having the above-mentioned configuration, since the extrusion 
portion 47 of the delivering unit 42 is formed by the plurality of cone members 49, which 
rotate at the same time they revolve, it becomes possible to extrude the raw material from the 
outlet 50 in lace shape without applying an excessive pressure to the raw material, and 
accordingly, even if the oil and fat content of the raw material is high, it is not affected by the 
applied pressure, and an excellent extruding operation onto the sheet shape first raw material 
becomes possible. 

Also, since the conveyance passage 64 is provided with the elongation unit 44, it 
becomes possible to achieve a stress relaxation for the intermediate product F, to which an 
excessive elongation is given due to a rapid pressurization and elongation, by conveying it in 
a free state without performing elongation using the conveyance passage. Accordingly, it 
becomes possible to stabilize a predetermined cross section and the length of the 
intermediate product F, and hence, the shape of the product when it is cut may be stabilized. 

Note that the use of the above-mentioned kneading device 1 , the kneading device 20, 
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and the ropesizer 40 is not limited to the above-mentioned production of soft candy, and may 
be applied to the production of various foods. 

Also, the shape and the combination of each component explained in each of the 
embodiments may be altered based on such factors as design requirements as long as they 
are within the spirit of the invention. 

Industrial Applicability 

As explained above, since the kneading device according to claim 1 of the invention 
includes a pair of screw shafts provided with a helical portion and a plurality of mixing pins, 
it becomes possible to knead a raw material of high viscosity and a raw material of low 
viscosity and to continuously deliver a raw material mixture obtained from one end of the 
screw shafts to the other end by using the helical portion and the mixing pins. 

The kneading device as set forth in claim 2 is a kneading device in which each member 
of the pair of screw shafts is configured so as to rotate inwardly from top to bottom. 
Accordingly, the kneading effect by the screw shafts is further improved. 

The kneading device as set forth in claim 3 is a kneading device in which a mixing pin 
is provided at the inside of the casing. Accordingly, the kneading process for the raw 
material may be effectively carried out in association with the mixing pins provided with the 
screw shafts. 

The kneading device as set forth in claim 4 is a kneading device in which the plurality 
of mixing pins provided with the pair of screw shafts is arranged at a height so that they 
overlap with each other between the pair of screw shafts. Accordingly, the kneading effect 
is improved by the overlap of the mixing pins. 

The kneading device as set forth in claim 5 is a kneading device in which an 
overlapping portion of the mixing pins between the pair of screw shafts is equal to or less 
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than a half of the height of the mixing pin. Accordingly, it becomes possible to prevent the 
denaturing of the raw materials or the insufficient incorporation of air due to the generation 
of heat caused by excessive pressure applied to the raw materials during the kneading 
process of the raw material having high viscosity and the raw material having low viscosity. 

The kneading device as set forth in claim 6 is a kneading device in which the plurality 
of mixing pins are formed in a flat plate shape and are obliquely disposed with respect to a 
rotation axis of the screw shaft so that the surfaces of the mixing pins facing the other end of 
the screw shaft face the rotation direction of the screw shaft. Accordingly, it becomes 
possible to press the raw materials supplied between the screw shafts while the materials are 
kneaded, and hence, it becomes possible to continuously convey the raw material. 

The kneading device as set forth in claim 7 is a kneading device in which an 
introduction opening for the raw material having high viscosity and an introduction opening 
for the raw material having low viscosity towards the pair of screw shafts are provided 
separately. Accordingly, for a case where the introduction opening for the raw material 
having high viscosity is disposed at an upstream side, in particular, the degree of mixing of 
the raw materials may be improved by adding the raw material having low viscosity to the 
raw material having high viscosity which has been kneaded in advance. 

The kneading device as set forth in claim 8 is a kneading device in which an outlet for 
discharging the raw material mixture is provided with the casing at a position below the 
other end of the screw shaft, and a wiping plate for wiping off the raw material mixture, 
which is conveyed by the screw shafts, to the outlet is provided with the casing at a position 
corresponding to the other end of the screw shafts. Accordingly, it becomes possible to 
automatically and continuously wipe off the raw material mixture obtained by the kneading 
process by using the wiping plate so that the mixture drops into the outlet. Therefore, the 
process may be reliably continued in the subsequent process by using such means as a belt- 
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conveyer which connects the outlet to the subsequent process. 

The kneading device as set forth in claim 9 is a kneading device in which a cover for 
sealing the inside of the casing is provided with the casing so that 5 - 50% of the inside 
volume of the sealed space is empty. Accordingly, it becomes possible to prevent the 
denaturing of the raw materials or the insufficient incorporation of air due to the generation 
of excessive heat caused by such factors as friction during the kneading process. 

The kneading device as set forth in claim 1 0 of the invention is a kneading device in 
which each of the pair of mixing blades includes a unit blade of a U-shape continuously 
attached in a wavy shape, and the pair of the mixing blades rotate with their rotational phases 
shifted so that they do not interfere with each other. Accordingly, it becomes possible to 
significantly elongate the raw materials being kneaded by ? in particular, each of lateral bars 
of the mixing blades which rotates at a large radius, and an aeration effect is exerted by 
which a sufficient amount of air is incorporated into the raw materials. Also, since the 
upper portion of the casing is open, the raw materials may be continuously in contact with 
air by filling the inside of the casing with air. Accordingly, the aeration effect may further 
be improved. Moreover, since the upper portion of the casing is open, the introduction 
position for the raw materials may be arbitrary determined. Accordingly, if the type of 
product produced is changed and the main raw material or the secondary raw materials are 
also substituted by other types of raw materials, and therefore, the properties such as 
viscosity of the raw materials are changed, it is possible to readily make an adjustment so 
that the residence time in the kneading device or the mixing time with the other material is 
changed. Furthermore, since the upper portion of the casing is open, it is easy to wash the 
inside thereof. Accordingly, it becomes possible to respond to, for instance, changes in 
type of products, readily and quickly. 

The kneading device as set forth in claim 1 1 is a kneading device in which each of the 
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pair of mixing blades is configured so as to rotate inwardly from top to bottom. 
Accordingly, the kneading effect and the aeration effect by the mixing blades may further be 
improved. 

The kneading device as set forth in claim 12 is a kneading device in which an inclined 
portion is provided with the mixing blades. Accordingly, the raw materials may be 
conveyed from one end of the mixing blades to the other end thereof while being kneaded by 
simply rotating the mixing blades. 

The kneading device as set forth in claim 13 is a kneading device further including an 
inclination member for changing the angle of inclination of the inclined portion which is 
detachably attached to the inclined portion. Accordingly, it is possible to suitably set or 
change the conveying speed for the raw materials, i.e., the residence time of the raw 
materials. Therefore, it becomes possible to select the conveying speed and the residence 
time which is most suitable for the combination of the main material and the secondary raw 
materials used. 

The ropesizer as set forth in claim 14 is a ropesizer including a sheet forming unit; a 
delivering unit; and, a wrapping means. Accordingly, it becomes possible to elongate the 
first raw material into a sheet shape, apply the second raw material onto the elongated first 
raw material so as to be in a lace shape, and wrap the second raw material applied in a lace 
shape in the sheet type first raw material while they are being conveyed. 

The ropesizer as set forth in claim 15 is a ropesizer further including an elongation unit. 
Accordingly, an intermediate product having a large diameter, in which the second raw 
material is wrapped in the first raw material by the elongation unit, may be elongated to 
produce an intermediate product having a smaller diameter. 

The ropesizer as set forth in claim 16 is a ropesizer in which the extrusion portion of 
the delivering unit is formed by the plurality of cone members, which rotate at the same time 
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they revolve, it becomes possible to extrude the raw material from the outlet thereof in lace 
shape without applying an excessive pressure to the raw materials, and accordingly, even if 
the oil and fat content of the raw material is high, it is not affected by the applied pressure, 
and an excellent extruding operation onto the sheet shape first raw material becomes 
possible. 

The ropesizer as set forth in claim 17 is a ropesizer in which the elongation unit is 
provided with a conveyance passage. Accordingly, it becomes possible to achieve stress 
relaxation in the intermediate product having smaller diameter, which has been elongated, in 
order to stabilize a predetermined cross section and the length of the intermediate product 
having smaller diameter so that the shape of the product when it is cut may be stabilized. 
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Claims 



1 . A kneading device which kneads a raw material of high viscosity and a raw material of 
low viscosity and continuously delivers a raw material mixture obtained, comprising: 

a casing; 

a pair of screw shafts disposed parallel to each other in said casing; and, 
a driving unit for rotating said screw shafts, wherein 

a helical portion is formed at one end of said pair of screw shafts so that said raw 
material is conveyed from one end of each of said pair of screw shafts to the other end, and 

a plurality of mixing pins is provided with the other end side of said screw shaft with 
regard to said helical portion in the circumferential direction of said screw shaft. 

2. A kneading device according to claim 1, wherein each member of said pair of screw 
shafts is configured so as to rotate inwardly from top to bottom. 

3. A kneading device according to claim 1, wherein a mixing pin is provided at the inside 
of said casing. 

4. A kneading device according to claim 2, wherein 

the plurality of mixing pins provided with said pair of screw shafts is arranged at a 
height so that they overlap with each other between said pair of screw shafts in such a 
manner that they do not interfere with each other. 

5. A kneading device according to claim 4, wherein 

an overlapping portion of the mixing pins between said pair of screw shafts is equal to 
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or less than a half of the height of the mixing pin, 

6. A kneading device according to claim 1, wherein 

said plurality of mixing pins are formed in a flat plate shape and are obliquely disposed 
with respect to a rotation axis of said screw shaft so that the surfaces of said mixing pins 
facing the other end of said screw shaft face the rotation direction of said screw shaft. 

7. A kneading device according to claim 1, wherein 

an introduction opening for the raw material having high viscosity and an introduction 
opening for the raw material having low viscosity towards said pair of screw shafts are 
provided separately. 

8. A kneading device according to claim 1, wherein 

an outlet for discharging the raw material mixture is provided with said casing at a 
position below the other end of said screw shaft, and a wiping plate for wiping off the raw 
material mixture, which is conveyed by said screw shafts, to said outlet is provided with said 
casing at a position corresponding to the other end of said screw shafts. 

9. A kneading device according to claim 1, wherein 

a cover for sealing the inside of said casing is provided with said casing so that 5 - 
50% of the inside volume of the sealed space is empty. 

10. A kneading device which kneads a main raw material of high viscosity and a 
secondary raw material of liquid or powder and continuously delivers a kneaded raw 
material obtained, comprising: 
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a casing having an opened upper portion; 

a pair of mixing blades disposed parallel to each other in said casing; and, 
a driving unit for rotating said mixing blades, wherein 

each of said pair of mixing blades comprises a unit blade of a U-shape continuously 
attached in a wavy shape, and said pair of the mixing blades rotate with their rotational 
phases shifted so that they do not interfere with each other. 

11. A kneading device according to claim 1 0, wherein each of said pair of mixing blades is 
configured so as to rotate inwardly from top to bottom. 

12. A kneading device according to claim 10, wherein 

an inclined portion facing the other end of said mixing blades is provided with the 
surface of said mixing blades facing the rotation direction thereof so that said raw materials 
may be conveyed from one end of said mixing blades to the other end thereof. 

13. A kneading device according to claim 12, further comprising: 

an inclination member for changing the angle of inclination of said inclined portion 
which is detachably attached to said inclined portion. 

14. A ropesizer, comprising: 

a sheet forming unit for elongating a first raw material into a sheet shape; 

a delivering unit which applies a second raw material onto the first raw material, which 
is elongated in sheet shape and conveyed by said sheet forming unit, so as to be in a strand 
form; and, 

a wrapping means for wrapping the sheet shape first raw material, while the sheet 
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shape first raw material is being conveyed, so as to wrap the second raw material, which is 
applied as a strand form, in the first raw material. 

15. A ropesizer according to claim 14, further comprising: 

an elongation unit which elongates an intermediate product having a large diameter, 
which is obtained by wrapping the second raw material in the first raw material by said 
wrapping means, and produces an intermediate product having a smaller diameter. 

16. A ropesizer according to claim 14, wherein 

said delivering unit comprises a plurality of cone members arranged with their cone 
points pointing downwardly so as to be a side surface of a cone, each of said cone members 
rotating in the same direction around the central axis thereof as a rotation axis as well as 
rotating in the circumferential direction of the side surface of said cone around the central 
axis of said cone as a rotation axis so that the second raw material supplied to the inside of 
said cone is discharged from the bottom portion thereof in a strand form. 

1 7. A ropesizer according to claim 15, wherein 

said elongation unit is provided with a conveyance passage which conveys said 
intermediate product having a smaller diameter in a free state without elongating said 
intermediate product in order to achieve stress relaxation in said intermediate product being 
elongated. 
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